Sebaceous glands in the esophagus are rare and are of particular interest because of their as yet unknown origin. We report a case with ectopic sebaceous glands diagnosed by esophageal endoscopy and biopsy, with follow-up endoscopic examinations for 3 years. Few cases with follow-up endoscopic findings have been reported. In our case, there were no significant overall changes during 3 years of follow-up, but the lesions fluctuated over time. While taking the endoscopic findings of the present or past cases into account, we discuss the possible pathogenic mechanisms of this condition.
Introduction
Sebaceous glands generally arise in close association with hair follicles to form the pilosebaceous apparatus, but they are also found independently. Sebaceous glands are unevenly distributed over the body surface, being most numerous on the face and scalp, less numerous over the thorax and abdomen, and sparest on the extremities [1] .
Ectopic sebaceous glands, consisting of small yellow nodules of the lips and oral cavity (Fordyce's spots), were first described in 1896 [2] . Many otherwise healthy persons were found to have Fordyce's spots, so that they are no longer considered a rarity or a disease entity. Then the lesions have been recognized in many tissues of ectodermal origin including salivary glands, prepuce and vulva. In the esophagus, which is derived from endoderm, ectopic sebaceous glands are rare. Ectopic sebaceous glands in the esophagus were first reported in autopsy cases microscopically [3] , and the lesions were observed grossly in one autopsy case [4] . Recently, this condition diagnosed by esophageal endoscopy and biopsy has been reported in several living individuals [5, 6] .
We report a case with ectopic sebaceous glands diagnosed by endoscopy and biopsy, and with yearly follow-up endoscopy for 3 years. There are few reports with detailed follow-up endoscopy over several years [5] [6] [7] .
Case Report
An asymptomatic 56-year-old Japanese man visited our hospital in May 2008 for a routine medical examination, including upper gastrointestinal endoscopy. He had no obvious clinical signs and symptoms. He was a smoker and a social drinker. Blood tests showed a slightly elevated total cholesterol level of 263 mg/dl, although other tests were within normal limits. He performed a diet cure because of mild hyperlipidemia.
Endoscopic examination revealed more than 100 yellowish plaques 1-20 mm in diameter scattered over the mucosal surface of the middle and lower thoracic esophagus ( fig. 1a ). The smaller lesions had a fine, granular appearance and the larger lesions had lobulated margins, giving them a flower-like appearance. Biopsy specimens stained with hematoxylin-eosin (H&E) showed sebaceous glands associated with lymphocytic infiltration and an excretory duct, and overlying squamous epithelium ( fig. 2) . No evidence of hair follicles or malignancy was noted.
Repeat endoscopic examination at 1 and 2 years revealed that the lesions had decrease slightly in size or number compared with the first examination ( fig. 1b, c) . Sebaceous glands were still detectable on biopsy specimens. Endoscopic examination at 3 years revealed that the lesions had increased slightly in size or number compared with the preceding two examinations, to resemble the first endoscopy ( fig. 1d) . Overall, there were no significant changes in endoscopy findings over the 3 years. The patient continues to be followed up without treatment.
Discussion
Sebaceous glands are only rarely observed in the esophageal mucosa. Recently, several cases diagnosed by endoscopy and biopsy have been reported [5, 6] . The apparently low incidence of this condition may be due to the lack of obvious clinical signs and symptoms. Most cases were discovered incidentally by endoscopy during a routine medical examination or at an annual follow-up examination [6] . The lesions in our patient were discovered incidentally during a routine medical examination. The patient was asymptomatic, and he was a smoker and a social drinker with mild hyperlipidemia. There is very limited evidence in the literature to support a possible pathogenic role of smoking, drinking or hyperlipidemia in this condition [5, 7] . Hoshika et al. [8] showed that patients with this condition typically have <10 lesions and that lesions are typically >1 mm in size. Wei et al. [9] indicated that the number of lesions varied from 1 to more than 100 in one patient, with a diameter of 1-20 mm. Several studies have indicated that the lesions may have several different shapes, such as elevated form and lobulated plaque form [9, 10] . The lesions were found predominantly in the upper thoracic esophagus, or mostly in the middle and lower thoracic esophagus [8] [9] [10] . In our case, the patient had more than 100 lesions of lobulated plaque form measuring 1-20 mm in diameter in the middle and lower thoracic esophagus. Hoshika et al. [8] further reported cases with a longitudinal distribution of lesions and postulated that the distribution of sebaceous glands in the esophagus may be significant. However, there are little data to support this theory to date. In our patient, the lesions were distributed in a scattered pattern. The factors affecting the pattern and distribution of sebaceous glands in the esophagus require further study.
There are few reports of these lesions that include detailed follow-up endoscopic findings over several years [5] [6] [7] . Follow-up examinations are recommended at intervals of 6-12 months. In most cases reported to date, follow-up did not show any change in the size or number of lesions [6] . No malignant change arising from such ectopic lesions has been reported, suggesting a favorable prognosis [5] . Most patients with this condition will therefore not need treatment. In our case, follow-up endoscopic examination was repeated once a year for 3 years. The lesions fluctuated over the 3 years, but there were no obvious overall changes in size or number and no treatment was needed.
Whether sebaceous glands in the esophagus are truly ectopic or metaplastic is a point of greatest interest, as the esophagus originates mostly from the endodermal layer. It is possible that these glands are a congenital anomaly. However, this condition has not been described in children, even in large necropsy studies [11] . Thus, metaplasia of pluripotent cells in the endoderm layer is more likely. The esophagus is known to contain mucous glands reminiscent of salivary glands. Sebaceous glands have been found in salivary glands and have been attributed to metaplasia (acquired differentiation). It would therefore not be surprising for some of the numerous esophageal gland lobules to undergo sebaceous metaplasia. In the present case, there were no obvious changes but some fluctuations in appearance on endoscopic examination over 3 years. It is unknown whether these endoscopic findings participate with the origin of sebaceous glands in the esophagus. However, further research is needed to clarify the mechanisms underlying the development of ectopic sebaceous glands in the esophagus.
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